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GX= (G1H-G12+G13+G14) 
fcfcU ±fB (1) ]S;^CJ5L^Tv G11~G14StfGX 

[000 3] 

ii~Gi40Dlj^1it«f '^Ti ooi%y. ii^. ifrsie 
^GXtcSJl>T*>iii«^itti^1 oot^sctA^S^^S- 

mmmGmmmimf \ ooii^y. •fRje^Fa^s^sc 

SCtti^L^o — 01 0l*> B®(DX-yv»-gp^5^L 
rc<^<K>T'S> y . §Bi«G 11~G ISCDli^fflli^n^tl 1 
OOiJ&y. iiilgG140!)iiI»fii6''0<!:35:oTl^So CO) 

cfca^«^ic:t5t^Tt> iipaiiiigGx©aigfm* 
gils LtcmmmmG^ommmit 7 5 tisa^. zlotc 

[00041 n<oiio\c. m^a>mmnmi5i,i.T'\,t-. x 



±iB^iB6^»aj*ti/c1tiii::3?iRitcfcnt;s#iiim©iii»i 

[000 1] 
[0002] 

niii«ffl7vT^ L/cG 9"-^ CD— gP(Diii*«5^ LfcHT-cB 
So E8^Cfcl^Tv Gil, G12, G13, G14t*. fctt 
<!:?^S"ri.®l^^5^LT*jy. sS#il*G11~G14<7)P^ 

(o^mGx^mmr^'hotL. mmmG^^^mmmmt 

«v TIB (1 ) ie<D<J:5li::&S„ 

/4 (1) 

«^ Bi^<DX';/v'~*''&$ y. ^Itmmo^J^'yi^ti^^+f^ 

(») (D-y-vTT^yv-j^'^aeias-x r (gS) so>b (w) 

©■<t>:^y><^^-3£l!i:©2<Stc^5J:-5lc-rsri:46. ^ 
JSj|fiJ«5^«7-^aiT*§Gx— JJlcSvfLT, *M¥l^lc 
J:«HIRffllP^«S^ ±IBPplMiS35«lf IcaiEO cfc 3 It 

[0 0 0 5] ^iiT\ <i<o j:^rj:mm^m^T^^s 
i3\ mm^7-59 09 8^:im-umm-$nTi^^o l 

!t»^L> ±b31^PJ¥7 - 5 9 0 9 B^ii^BTBI/T^^n/ci^ 

Jt^tc J; y«p^©fc4{>cD-<^-5>':j^[Ri*\ -iD\piRi,m 
L^iMijfifii{ti?a-rsjg^. t>-rts'is:mmy'-'S'(Dm 

[0 0 0 6] 2|s:^^i*. ±.moi^r>t3.f^m^i^ikt^tz 
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[0007] 

[0 0 0 8] RfltWlCtis ±i31t8!f^lRl<!:l*23?|p|7-3B 

[0 0 0 9] ^'f-v-mmomm^'- 

^ ^fe^JIS LT^#6n/c#feO)iii§^x— ? tcM LT^tl 

^c^5U^Tft5■^l^c*J0!)T■^&S, c:(DJ:-5*I1«WF^:^;* 
tcJil^T. fflF^*?T 5 ®^T-JfeSffiF^iii«CDJlH{clSJt 

««»:m5-n/cffii!f:&|£llc33ltSS-HR<7)ia«<E*^6ltFa 

[0 0 10] ±.mw^\p\t\t2i5\piX'ib 
s:5iR](Dfi)BBitj5J±«ij-r^«fc3ic:igib*H±So 

[0 0 1 1 ] 

mmcimmoimmi ^kic. mmicm-rmmommicm 
nmcomm 1 . mMt. :^mm(ommo:>mm i it^nt* 



i:tcJ;oT. Kif AP6ft^6IXy m^nSo ±iBC 
CD3tt. iii^WiBBft'J'^-r-V-iBJiJi^-^TL^^o 
[0 0 12] E2li:fcLNTs T^-rv'^'/U^y^ Uiv ± 
IB C C D 3 i . ±IB-> -'It- ^ V 2 3- n« <!: * 
>"r§->-V"y^!— X'T-y^^l Ois S'-^-y^t— X-f y^^- 

1 ofi<7h>tcs5a>^^ai-r^is mmwij^^mit^r^ 
«fc-5tc#gp«*ijwri»cpu 1 1 ±Mimmmiy>x 

4 . -y ^ -StMK y ^SIP*^ 6 «:S31iJ3ti^^§|5 1 

2 c c D 3 i:Mik7^nrcmnm^(o/KyD^^^'ii 

^A/DiE^gpi 3i. ISA/D^j^gPI STAXom 
jlSSn/biii^T^"— BSWlc|B1fr^-?5c;^^'J i 4 
<!:. ^©feii-it^tT^fe^itgpi iii#7^' 

— SfODli^MSS-iTdliSfflF^glJI 6<tx mm'r-'S'CO 
temifiE«?5'5ffimffliEg|51 mSOiii^i!aS««?T 
fctl/cB^T^— s^^iBifrs^^Ey K 1 8 tti^e>f^ 

±s&mmmms!i^ eitijmmth^m. mmm 

[0 0 13] ±fBCPU 1 1 it. ±I3CCD3. >/^y 

^-x-f'y^i 0. mm^^J^m^ 2. a/d^^spi 
3. U 1 4. fe^i-SISPi 5. iii*«FaSPi 6. 

ttlPtflEgpi 7. St»*U*-Kl 8tC^n^n»ii^ 
?nTt^5o ^IC. CCDSiA/D^BlgPI 3. A/ 
DggiSgpi 3t-;^i!;><ty 1 4. —^inyi^E'J 1 4<hfe5J 
mgpi 5s feiJiltgpi 5i:iii«ffiFag|5i 6s iHmSF^gP 
1 6 tiilPffliEgP 1 7s $SIP«iEg|J1 7<hj><^U*-K 

1 8#!-?-n?'n^s-nSo 

[00 14] ±iB->-vy^-<}?^rv2ti<Jf*ns ->^>y 

^i-x-f -yf^i oft'<:!i->ic&si:s CPU1 Mt. mm 
yt^mm i 2 ^sytai lt c c d 3 ±ic@i^*i««s«~ns d: 
•Stcf^iWCs CCD3lc3«fLTA:^*tifciii#^a 

^«^tcSSl*-e^„ MlCs C P U 1 1 «s C C D 3 
1 4tC— StWlCiB1t*-<*So ®Cs CPU 1 His —551! 

ihLrcmmy'-^^. e^ingpi sTfei^gt^-arfdSs 

iiiSfflSgPI 6TBiKfflF^3-a-s Mlc^fPffllESPI 7T- 
lilPffiiE*-l±Ts ^^UA-K1 8lc§B1t*-tJ:So 

[0 0 1 5] ±IB— ^^=EU 1 4tis CCD3lCi5tt« 
iii#rom»«^'N<D^«}&t/-'A/D^Jta5i 3i::j;SA 
/D^SI«?faiIJtts feiJ-StaiSI 5s ia*«F^gB1 6 
SO=ISIP«iEapi 7lcJ;Siii^jiaSMm::^=ey:^-K 
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1 8^(DsBm^n5mmi:om^miSLr^tcist><Dnyy 

SPffi iEgp 1 7 ic J:Siiill^toaa£t>Hc^ t g K 1 8 

10 0 1 6] ±fB<D«fc^^:^im^^:33^.^T^ ±l3fe5Jg|g|5 
1 5. H^ffiF^giSI 6Rl>MIPffiiEgpi 7tc*stt*iii^ 

iPtiiEgpi 7icfcnt5iii§j7=^— Sf0j!aa<D3sn«ij*5^L 

[0 0 17] E3lC33l^T. mmiUXy'yy* 1 T\ H 
m©iBS6W'rir-iB5'J<h35:oTl^«C C D 3 tc J:•:JT 
}ii^^• nfcSi^jb^'^-r iC-lBfiJfOffiiJT^- -Sf <!: S y V ± 

'r-^-iB5'J©iii«KT-'—Sf^mRKU Kiii^x— Sfl*> - 
^kyi=E'J 1 4ictBS*nHt^— U 1 4tS^Sm3i-iii 

:^ 7^ :/ # 2 Z^fe5J!l6t*-nTJ1$J?!6*nfc G CDx - ISJiJ 

[0 0 18] ^tc. a^WFJgPI 6t*. Xy'yZf#6iz 
Jjl-'Ts ±lBX7''y7'# 3T1#6+1/£:R<D7=^— SiJ^fiJlC 

Tv X— Sf^^ltrSROSH^Oiii^^tc. ±t3Xx 
'y 5 T'liSnfcG 7^— ? iCfcntSIS RtDSH^tcS^ 

Cr^»ajU X7^'y;:^#7T'SfeMx— SfCr;E)^6:&« 

crx—st^f^mf^o incite, mmmm^-i eit. x 

"r-yzfita ^c*}^^T. ±137,7^ 'y 4 Tlten/c B (O 

X— ? ic*f LTv X—? <7)#?S-rs B <D#iii^cDiii»ii 
tc. ±i37.x'y:?'# STlte.nycGx-'JUcfcttSKB 
®Saigl!:3stJCE;L/ciii«<0iii«fii'£> ^ti^+iMSLT 
StCb^fftbU Xx'y:^#9T#eMx- 
C b*^ C bx— ^#j«-r So 
[0 0 19] :Mc. ®«ffiFag|5i 6it. Xx'y:/# i o 
ICjJtNT. ±fB7.x'y y# 7T-#mLrcCrx— ?lt3tf 

«F^^?Tl\ iii««P^?tl/tCrx— Sf^tfSo PI« 
tt. HlgfflF^gPl 6«. Xx-yy#1 lltJSl^Ts ±b3 
Xx-y ::^# 9T-#figL/cCbx— Sf {cj5tLTx-i'>>''S';U 

x'yy# 1 2^ctJt^Tv ±l3Xx'y7^# 1 OTiiSnfc 



Crx— 5ftC. ±l3Xx'y7'# 5Tl#6nfcGx-4r^ 
JPSU 7.x'yy#1 37?C rv'-iit'iRT'-'Silcm-^ 

SSPI 6tt. Xx-y-T^ttl 4{cj3L^Tv ±l3Xxy:?'# 

1 1 Tlfen/cCbx— Sflc. ±i3Xx>y7#5Tl#S 
n/cGx— Sf«'J!lP»U Xx-yy#1 ST^Cbx-^r*^ 
B X— tcMS-tlT B X— f OH^If F^jaajS^S^fc^o 

[0 0 2 0] 3!?lC. ^IPIflEglJI 7». Xxyy#1 6 
T\ ®mffiF^^?TC./cGx— J'OigJgj^im^^^y^S/ 
7'>7^';^^^«•ffit^T^i^iSLfc^^ Xy'yyn 1 7T\ 

^^-K^5i-<Daa*fT-p/fcG X— Si tcm^iD'S^'r v> ijy 
xito.3^mf^. 'kiz. mmmmm-i vit. xx-y 

y# 1 SlCiSlNT. 1 7-^1#6ttfcx— ? 

7t©x-^'TS5Xx'y7'#5<DGx— JilcJlPW 
U Xx-y/#1 9T\ flllPfflIEj!aS*MT*)n/i:Gx- 
^^m^t^o dOJc^lc. Xx'y7^# 1 6<)^67.x'y 
y#1 9<0^?15ffiiEjiaS^?TO^c^. #i!aS;b''^7L/c 

Gx— ?*^aj;^T*-tii>o 

[002 1] ^HJffliEgP 1 7t*. Xx-y y#20 

iCfcL^r. ±i3Xx'y7'#1 3T1f e+lfcRx— 5i©E 

xx -y 2 1 T\ mm^m^omta^n-Dn. r x— 5f 

iEgi517». Xx-yy#2 2^C^5l^T^ Xx-y:^#21 
Tltenfcx— 76<Dx— S'TSSX.x-yT'tt 1 3 
(D R X— ? ICIIPW U Xx -y 7# 2 3 r\ lilPffilEjaiS 
jb^Tton/cRx-^^iFg^-rSc c:0<J:^U:> Xy'-yy 
#2 0 3b^6Xx -y 2 3 <D^iPffl]Ei!aS^?7o/-c^s 

'Srmmis^ii^T L/cR x-'Si*^tB:ti*n-Sc 

[0 0 2 2] m^ic. ^IPffiiEgPI 7(i, Xx'y:/#2 
4^^:iJl^T. ±f3Xx'yy#i STitsn/cBx— ?cd 

Xx'y:/#2 5Tx ^J^jfim5J<DtttiJ*fTofcBx 

-• j^tcm^cD-jf-rx m«o. 3:&ffi-it«c it 

SPtfiESPI 7«. Xx'y7'#2 6lcfc%>Tv Xf-'yzf# 

2 STItenfcx— Si*. TcOx— SiTfeSXx y:^* 
1 5©Bx— SUCjPftU Xx'y:^#2 7T% ^IPffliE 

jiasfi<fi=toti/cBx— Sf^mfig-rSc cKOcfc^ic, xx 

>y y# 2 46^6Xx-y y# 2 7(DttSP^fiE^!aS*^Tt)/c 

[0 0 2 3] CCTn 114(*. ±i3lil3(OXx'yy#2 
Tfe5Ji!tSQS!b'«?Tfctl/cG X— Si icfctt S-gpcDffl*© 
«lJ«-g^LrclilTJB«o lil4:&ffll,NT. ffimffilEgPI 61C 
cfcS. E3©Xx'y:''#5 0Gx— SilCfent-SamffiFa 

:^-»^i:ot^Tg^Rit- So E4^cJ5l^T. Gi, G2, g 

3, G4». ttt,t#ffi-rSS^*5^LTfcU> iS&B 
mG1~G4(DF^(^)SmGX*ffiF^-r«t©i:U KB^ 
GX«fflF^iii^i:Pf,5C„ B»G2, G35?Ir1*h:^ 

[R]v mKM«:&lR]tU H^GI, G4??l6i:£V:;?lSj. 
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[0 0 2 4] mAcom-^icssif^mmo'mm^. tibw j;-5^ (a) ~ (d) iz^^mr^zozif^T^'^^o 

I G1-G4 I <s I G2-G3 I jb^jN^tMi^ (a) 

I G1-G4 I ««/jN*<. I G2-G3 I 6^;*:*t^Ji^ (b) 

i G1-G4 I Stf I G2-G3 | *WC:*:*t^^i^ (c) 

I G1-G4 I St>" I G2-G3 I (d) 

I G1-G4 I Stf 1 G2-G3 | Itfclt^GI, G MSf^'h-iE <r^tmcmmG2. G3lCi3if^^mim 

2, G3, G41*. '&mmG^'^C4C0mmm^^i^to ±iB m3^^:k^<i.. (b) (Otmt. iffl^<DX-yi>':&Bil 

(a) it. H^i^ic7eoT®^©x-yv>~3!><sy> ±fB r^T^tcisb. MWimmmmz, mmQ^. G4(cfcnt 

(b) v:^i^lciii#(7)X'>5>'6^SSC<t^^LTi^ Siii«fil©«**:^#<-rs<!:«lciii«G2, G3\,zis\>f 
So Sfcx ±IB (c) tt. fflF^HIgGXlCiiifJCD^ft^fe Siii*ffl(DM*i«'/jN*< U (c) Xtt (d) coti^ 

±sB (d) \t. ^SJSM(7>'J^S•l^e^T?^6S^:<!:S/l^ »v Si^ffiF^aiWPtlCv li*Gi~G4lcSJitSiiiiSfi© 

[0 0 2 5] ±bB(DJ:-5^ (a) ~ (d) <DJt•&^t^JL^ [0 0 2 6] J.X±®c: ilib^Sv TIB (2) ^^ffll>T:S 

T^ (a) ©i^tt. li#(DX'y5>-:&WEi-r5-rSfc PM«GX(DiiiJgffl^»ai-rSo 

GX={mX(G1 + G4) + nX(G2+G3)}/{2X(m+n)} (2) 

Sfc\ ±iB (2) ^icJiLNTv G1~G4St>'GXtt. # Tv Hi^ffiF^SPI 61*. S«]lcX7^>y7# 5 0T\ Hl5 

iii«G1~G4St/fflFa®«GXlCfcH+§iii«<i«'^LT [rI©Gx— 5J©^S3T'Jfe« I G2-G3 | . SI^VTSiIrK^ 

Jjy. mtts V^IrICGt"— St<0^i3«^5^f I G1-G4 G7=^~— ? ©^BBT^JBS I G1-G4 | ^^aiLT^i3«l[ 

l5m<DG=f—?KOmi^7TCt I G2-G3 I Offitc^SUT ±IBiS^filmSt/n*maiLTig^MmStf n<D';^»^ 

Rl^iS^SnS^^ffl-C^ifeSo •rJS::b-6> ±fBIS^#m ?t5o :^ir. SJgfflF^gpi 61*. ±sB (2) SJ^^SffiF^ 

Sti-^ntts =&®«G1~G4(OH«fiiOM5^^%LTl^ iil«GXOil^^»tlJ LTiH^ffi F^ai»*m\ ffiP^ 

iii»Gx<D^^s«•^T•pT*7^-^*s§7■rl.<, cwjca 

[0027] '4R.iz. ±fBsS^fllm}6t? n <DISS:??>t (CO s&HSfflF^jlQrSS^ G x— ? OfteOf'^TrogP^J (cJjU^T 
ElT-^Sc 115^C^5l^T> 0^ I G1-G4 I ^F/fSlip 

1<D<t5-. fS^fflmt*! iSUs m^fllql^ I G1-G4 [0 0 3 0] ±iB<DJ: ^^H^lf F^jSiS^tT^ C tic J: 

I Sm^fiM<D<t*. ^^fllml*m^<im1T--S<!:^: oT. ±sm9T^mLtcG9-^\ZiS\,f^WmmGl 

5o ^/c. m^fflpK I G1-G4 1 <m^m^^(ot aimmmii^ oot%y. ±i3EIi oTvT^Lfcc 7=^—5' 

*s IS^fflmtt, ±l3m^fflm1*S7l 1 ^m<om^ l lCfcnt«fflF^iii«GXCDiii«f(t* 9 9.5 i^S„ 

G1-G4 I lCSJt^J-rSJ:5tc^<k-rSc **>\ ±§BM [0 0 3 1 1 ^*5> ±tBSIfig<Dfl^« 1 ^C*l^T^*^ ffiF^ 

I G1-G4 I SO-' I G2-G3 | CC»g±<lT<Bys 150 Bi^GX^filEt? 2-P(7)ffii*0iii«ffl«fflt^TGx— S?*^ 

Si©ffiffl3b'«o~i ooT'SSi-rSi:. M £jBB«Sttl Lrc*i\ *f|Pmj::mtKS-rs*j<7)Tt*S 

= 1 oo,!:^«o i^k. mmoiL-x. ±fBF;T^^ipi <. ^mmmGm2mm. ^\,t3mm<omm<r>mmm. 

t*3 5T»y. ±iBm^fitq1l*6 5T-£y. ±lBm^ *ffll^T¥J*)W^^BB«mtliLTtcfc<. SF^iii^GX 

jim1t*0. 0 1 T»«„ #ifiT<De3ic©2:&|Sl<7>G7'— Sf©£li33E?^J*^n«'J: 

[0 0 2 8] E6t*, ±mSL^mn(r>WL^m^fj<\.tcm C\ ^/c. ilSfeO[>315« 1 It JJL^Tl*. Gx— Jf^ljyiCL 

T^So III6li:*5l>T. 0^ I G2-G3 I ^PlT^fflp2 T*»^©^SlCJJttSiii«*fF^5aS«^iiP^Lfc6\ R 

cDi*. ie^ffln«i t^y. msfiq2^ I g2-g3 X— stao-Bx— 5f(cMLT*,. ^^^mommnm^w 

I ^m^^SM©^:*. faSfgn(*m^fin1T--«i:^ tJ:Jjtt«iii«ffiF^j«ia5?f oTt<fc<. C<DJg-&. ±iB 

So Sfc. m^fflp2< I G2-G3 I <m^fflq2©i: Gx-^J lCj^-rSli«fflF^5fl,S<»:lll«T-SS©T-?-(DiM 

*s m^m n i*s ±fBm^ffl n i ^mx i *ss<df^« i m^mv&r^. 

G2- G3 I (csit^yf 5 J: 5 It^fb-rSo mf^^jy-h L [ o o 3 2 ] c cdJ; a ic. **J60fl5^ 1 iciJttSiii^ 

T. ±IBmSfflp2»3 5-^Sy. ±iBmmq2t*6 5 fflF^SIStt. fflFaii^GX^jfilCiSttSSSS 255-|rHC 

TSyv ±fBm^ffln1f*0. 0 1 T-SSo fcHtSSiii^©liil!lf«©#&)iBlJ:/;5UT. =&3?[p]<7)iiiS 

[ 0 0 2 9 ] El 7 1*. smffiFagp 1 6 icjstts G x— St ©iiimfs©a**s^TiiimffiFa^?73 cfc 3 ic ufc. m 

<ommm^^m<om^mi,tcyu-^^^-vi:ic>^o ^ ;s.«'±iB^iB«</j\*i^?5ri^<Dii^oH^fi©fi^t*^* 

fc\ m7T^\t. ±fBS4T^5^L/cGx— ?lc3bH*SfflF^ < ^S J:-5lc L.±IBfiJi3*^:*:^l^??lR]<Diaig©iii^ffl(7) 

H^GxcDif Fa:)^j*^«yti: LTmR^-rs, m 7 ^^:i5l^ M3^«/Jn* < ss j: 5 ic LTmm^mm'jo^ 3 ic ufc 
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[0 0 3 3] 

§ 2 :SllRl^c*J^:^«s•a«(Dl^^^iio#&JiB^c^5 i;Tv s 

iii«^g®M*^K:&|p](D43iE^cKibff<J■rs<fc3^^^ 
^ < S« * a ic L±BB^iB*^:*:5-i.^5?iRioiH«<Diii*fi 

So 



[E4] feiJjltjiaSA'<?Tton/c:Gx-'?lCfcnt5-g|5 

[05] ia3£fiIm(DIS!^«y^^L/£:0Tfe§o 
[06] ^S<iln<DiS^«y*5^Lfc0TfeSo 
[07] 02T^^Ufciii«lfF^SP1 etcfcntSGx- 

[08] Gx— g|5(DS^<D«<J*/T^L/£:07S 

So 

[09] G9—^a>-^(ommom<m^mLrcmi:^ 

[010] G 7=^— 5! icfettSx v*gP(DSS0^J^3^ 
L/c07?»So 
[^^©IH^] 

1 7=Vv>^!;u*^5 

2 i'-vy-Sf— ?f?4»> 

3 CCD 

4 »i5fflU>X 

1 0 >'-f -y^f— 7.^'■yf=■ 
^ 1 CPU 
1 2 Si^^^l^SIS 
1 3 A/D^«Sg|J 
1 5 fe^JHSSP 

1 6 a^^p^si: 

1 7 HfPffliEgP 
1 8 ;><^'JA-K 



[01] 



[02] 



14] 
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G4 
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G14 
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(54) DEVICE AND METHOD FOR INTERPOLATING PIXEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide pixel interpolation not to extremely change 
the tone of image by performing the pixel interpolation while changing the weight 
on pixel value in respective directions corresponding to the respective gradients of 
respective pixel values in two different directions. 

SOLUTION: Images photographed by a CCD 3 are turned to the photographic data 
of Bayer arrangementimage data are formed by A/D conversion and separated into 
data sequences for each color by a color separating part 1 Safterwardsrespective 
color difference data are calculated by a pixel interpolating part 16and pixel 
interpolated Or data are provided, Nextprescribed contour correcting processing is 
performed by a contour correcting part 1 7. Afterwardsin order to reproduce the 
edge of imagepixel interpolation is performed so as to enlarge the weight of pixel 
values of pixels in the direction of small gradientfor exampleand to reduce the 
weight of pixel value of pixel in the direction of large gradient at the time of pixel 
interpolating operation. Thusthe calculated pixel value of interpolated pixel is not 
considerably changed in the image data of Bayer arrangement. 



CLAIMS 



[Claim(s)] 

[Claim 1]Have the followingand the above-mentioned inclination calculating means 
computes inclination of a pixel value of the direction of plurality which is different 
from a pixel value of each pixel provided in the circumference of an interpolating 
picture elementrespectivelyand the above-mentioned pixel value calculating 
meansA pixel interpolating device which performs pixel interpolation to image data 
of each color acquired by carrying out color separation of the image data of a 
Bayer array computing a pixel value of an interpolating picture element by 



changing dignity of a pixel value of each pixel of the above-mentioned two or more 
directions according to each inclination computed by an inclination calculating 
meansrespectively. 

An inclination calculating means which computes inclination of a pixel value of the 
different direction of plurality in image data which performs pixel 
interpolationrespectively. 

A pixel value calculating means which computes a pixel value of an interpolating 
picture element which is a pixel which performs interpolation from a pixel value of 
each pixel in the direction of plurality by which inclination was computed by this 
inclination calculating means. 

A pixel interpolation means which performs pixel interpolation using a pixel value 
computed by this pixel value calculating means. 

[Claim 2]The pixel interpolating device according to claim 1 wherein the above- 
mentioned two or more directions are 2-ways. 

[Claim 3]A pixel interpolating device given in either claim 1 wherein the above- 
mentioned pixel value calculating means changes dignity of a pixel value which is 
each pixel of a uniform direction where inclination was computed so that it may be 
in inverse proportion to inclination of this directionor claim 2. 
[Claim 4]In a pixel interpolation method in a pixel interpolating device which 
performs pixel interpolation to image data of each color acquired by carrying out 
color separation of the image data of a Bayer arrayrespectivelylnclination of a 
pixel value of the direction of plurality which is different from a pixel value of each 
pixel provided in the circumference of an interpolating picture element which is a 
pixel which interpolates is computedrespectivelyA pixel interpolation method 
changing dignity of a pixel value of each pixel of the above-mentioned two or more 
directions according to each computed this rnclinationcomputing a pixel value of 
an interpolating picture element from a pixel value of each pixel in the direction of 
plurality by which the above-mentioned inclination was computedand performing 
pixel interpolation using a pixel value of a this computed interpolating picture 
element. 

[Claim 5]A pixel interpolation method according to claim 4wherein the above- 
mentioned two or more directions are 2-ways. 

[Claim 6]A pixel interpolation method given in either claim 4 changing dignity of a 
pixel value which is each pixel of a uniform direction where inclination was 
computed so that it may be in inverse proportion to inclination of this directionor 
claim 5. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a pixel interpolating device which 



performs pixel interpolation to the image data of a Bayer arrayand tlie pixel 

interpolation method for the same. 

[0002] 

[Description of the Prior Art]Conventionallythe pixel interpolation method by an 
arithmetic average was used as the pixel interpolation method for the image data 
which obtained it by carrying out the A/D conversion of the shot data photoed by 
CCD which makes pixel arrangement of a Bayer array. Drawing 8 is a figure 
showing some pixels of G data in which each pixel in the data series of G (green) 
which color separation was carried out and was formed was shown with the pixel 
valuerespectively. In drawing 8 G1 1G12G13and G14 show the pixel which exists 
from the first. 

The pixel GX between these each pixels G11-G14 shall be interpolatedand this 
pixel GX is called an interpolating picture element. 

In the conventional unweighted mean methodthe pixel value of the interpolating 
picture element GX becomes like following the (1) type. 
GX=(G11+G12+G13+G14) /4 (1) 

Howeverin the above-mentioned (1) formulaGI 1"G14and GX show the pixel value 

in each pixels G1 1-G14 and the interpolating picture element GX. 

[0003] 

[Problem(s) to be Solved by the Invention]In above-mentioned drawing B when 
there is almost no luminance changeas drawing 9 showsall of the pixel value of 
each pixels G1 1-G14 are set to lOOand it is usually expected also in the 
interpolating picture element GX that a pixel value will be set to about 1 00. In the 
case of drawing 9t he pixel value of the interpolating picture element GX computed 
from the above-mentioned (1) formula is set to lOOand fault does not actually 
produce it at all. On the other hand drawing 10 shows the edge part of a picturethe 
pixel value of each pixels G1 1-G13 is set to lOOrespectivelyand the pixel value of 
the pixel G14 has become 0. Also in this casealthough it is expected that the pixel 
value of the interpolating picture element GX will be set to about lOOthe pixel 
value of the interpolating picture element GX computed from the above-mentioned 
(1) formula is usually set to 75, For this reasonthe edge part after performing pixel 
interpolation processing became notchedor there was a problem that a false color 
occurred. 

[0004]Thusin the conventional pixel interpolation methodin a high frequency 
picture like an edge image or a slit imagethe edge of the picture became bluntthe 
edge of the picture carried out the notchor there was a problem that a false color 
occurred. Especially in CCD which makes pixel arrangement of a Bayer array. 
Usuallywhen pixel interpolation by an arithmetic average was performed to G data 
which can detect the sampling frequency of G (green) to a high frequency 
component since it is made to become twice a sampling frequency of R (red) and 
B (blue)there was a problem that especially the above-mentioned problem comes 
to be conspicuous. 

[0005]Thenthe device which solves such a problem is indicated by JP7-59098A. 
Howeverthe device indicated by above-mentioned JP7-59098A searches for the 



inclination from [ two ] an image in image datacompares this each inclination with 
a predetermined thresholdand the image direction for interpolation is changed by 
this comparison to either one way or both. For this reasonsince the interpolating 
calculation which is an operation for pixel interpolation changes extremely by 
change of few image data when the above-mentioned inclination exists near the 
thresholdthere is a problem that the tune of picturessuch as shape of a 
gradienttoneand an edge partchanges extremely. 

[0006]In a high frequency picture like an edge image or a slit image to the image 
data of a Bayer array which is made in order that this invention may solve the 
above problemsThe edge of a picture becomes bluntthe edge of a picture carries 
out a notchor it does not say that a false color occursand aims at obtaining a pixel 
interpolating device which performs pixel interpolation which does not change the 
tune of picturessuch as shape of a gradienttoneand an edge parttoo muchand the 
pixel interpolation method for the same. 
[0007] 

[Means for Solving the Problem]This invention is made in a pixel interpolating 
device which performs pixel interpolation to image data of each color acquired by 
carrying out color separation of the image data of a Bayer arrayrespectively. An 
inclination calculating means which computes inclination of a pixel value of the 
different direction of plurality in image data which performs pixel interpolation in 
such a pixel interpolating devicerespectivelyA pixel value calculating means which 
computes a pixel value of an interpolating picture element which is a pixel which 
performs interpolation from a pixel value of each pixel in the direction of plurality 
by which inclination was computed by this inclination calculating meansHave a 
pixel interpolation means which performs pixel interpolation using a pixel value 
computed by this pixel value calculating meansand the above-mentioned 
inclination calculating meansCompute inclination of a pixel value of the direction of 
plurality which is different from a pixel value of each pixel provided in the 
circumference of an interpolating picture elementrespectivelyand the above- 
mentioned pixel value calculating meansA pixel interpolating device computing a 
pixel value of an interpolating picture element by changing dignity of a pixel value 
of each pixel of the above-mentioned two or more directions according to each 
inclination computed by an inclination calculating means is provided. 
[0008]The above-mentioned two or more directions are 2-waysand specificallythe 
above-mentioned pixel value calculating means changes dignity of a pixel value 
which is each pixel of a uniform direction where inclination was computed so that 
it may be in inverse proportion to inclination of this direction. 
[0009]On the other handthis invention is made in a pixel interpolation method in a 
pixel interpolating device which performs pixel interpolation to image data of each 
color acquired by carrying out color separation of the image data of a Bayer 
arrayrespectively. Inclination of a pixel value of the direction of plurality which is 
different from a pixel value of each pixel provided in the circumference of an 
interpolating picture element which is a pixel which interpolates in such a pixel 
interpolation method is computedrespectivelyAccording to each computed this 



inclinationdignity of a pixel value of each pixel of the above-mentioned two or 
more directions is changedA pixel interpolation method computing a pixel value of 
an interpolating picture element and performing pixel interpolation using a pixel 
value of a this computed interpolating picture element from a pixel value of each 
pixel in the direction of plurality by which the above-mentioned inclination was 
computed is provided. 

[0010]Specificallydignity of a pixel value which the above-mentioned two or more 
directions are 2-waysand is each pixel of a uniform direction where inclination was 
computed is changed so that it may be in inverse proportion to inclination of this 
direction. 
[0011] 

[Embodiment of the Invention] Nextbased on the embodiment shown in a 
drawingthis invention is explained in detail. 

Embodiment 1. drawing 1 is a perspective view showing the example of the digital 
camera which uses the pixel interpolating device in the embodiment of the 
invention land drawing 2 is a block diagram of an outline showing the example of 
the digital camera which uses the pixel interpolating device in the embodiment of 
the invention 1 . In drawing 1 if the digital camera 1 pushes the shutter release 2on 
CCDS for the built-in photographya picture will be connected and the signal of 
light will be changed into an electrical signal by CCD3 by the lens 4 for 
photography. 5 is a window for finders6 is a card slot which inserts the memory 
card which memorizes the image data which performed predetermined processing 
in the electrical signal changed by CCDSand connects with itand a memory card is 
taken out from the card slot 6 by pushing the card extraction button 7. The 
above-mentioned CCDSarrangement of the pixel serves as a Bayer array. 
[0012]The shutter switch [ one / the shutter switch / ifas for the digital camera 
Ithe above-mentioned CCDS and the above-mentioned shutter release 2 are 
pushed in drawing 2 ] 10CPU11 which will control each part to start photographing 
operation if it detects that the shutter switch 10 is turned onThe photographing 
optical system part 12 which consists of the above-mentioned lens 4 for 
photographya shutteran collimatoretc.The A/D conversion part IS which performs 
the A/D conversion of the electrical signal changed by CCDSThe primary memory 

14 which memorizes temporarily the image data by which the A/D conversion was 
carried out in this A/D conversion part 1 Sit consists of the color separation part 

15 which performs color separation of image datathe pixel interpolation part 16 
which performs pixel interpolation of image datathe outline correction part 1 7 
which performs outline correction of image dataand the memory card 18 which 
memorizes the image data to which predetermined image processing was 
performed. The above-mentioned pixel interpolation part 16 makes an inclination 
calculating meansa pixel value calculating meansand a pixel interpolation means. 
[0013]The above-mentioned CPU1 1 is connected to the above-mentioned 
CCDSthe shutter switch lOthe photographing optical system part 12the A/D 
conversion part ISthe primary memory 14the color separation part 15the pixel 
interpolation part 1 6the outline correction part 1 7and the memory card 



1 Srespectively. The memory card 18 is connected with CCD3the A/D conversion 
part 13 and the A/D conversion part ISthe primary memory 14 and the primary 
memory 14the color separation part 15 and the color separation part 15the pixel 
interpolation part 16 and the pixel interpolation part 16and the outline correction 
part 1 7 and the outline correction part 1 7respectively. 

[0014]If the above-mentioned shutter release 2 is pushed and the shutter switch 
10 is turned onwill control the photographing optical system part 12and a picture 
will be connected on CCDSand CPU1 1 will transform the picture inputted to CCDS 
to an electrical signal. CPU 11 carries out the A/D conversion of the electrical 
signal changed by CCDS in the A/D conversion part 1 Smakes image data formand 
makes the primary memory 14 memorize this image data temporarily. CPU1 1 reads 
the image data which the primary memory 14 was made to memorizeand after 
carrying out color separation of this image data that carried out reading 
appearance by the color separation part ISpixel interpolation of it is carried out in 
the pixel interpolation part 16and also outline correction is carried out in the 
outline correction part 17and it stores it in the memory card 18. 
[0015]The speed which performs the conversion to the electrical signal of a 
picture [ in / in the above-mentioned primary memory 14 / CCDS ]and the A/D 
conversion by the A/D conversion part ISIt is a buffer memory for absorbing a 
difference with the speed which performs memory to image processing and the 
memory card 18 by the color separation part 15the pixel interpolation part 16and 
the outline correction part 1 7It is unnecessary if the speed which performs 
memory to image processing and the memory card 1 8 by the color separation part 
15the pixel interpolation part 16and the outline correction part 17 is a high speed. 
[0016]In the above compositionprocessing of the image data in the above- 
mentioned color separation part 15the pixel interpolation part 16and the outline 
correction part 17 is explained a little in detail. Drawing 3 is a figure showing the 
example of a flow of processing of the image data in the color separation part 
15the pixel interpolation part 16and the outline correction part 17 which were 
shown by drawing 2 . 

[0017]The picture photoed in drawing 3 by CCDS from which arrangement of the 
pixel serves as a Bayer array by step #1 at the beginning serves as shot data of a 
Bayer arrayThe above-mentioned A/D conversion part 1 3 carries out the A/D 
conversion of this shot dataand forms the image data of a Bayer arrayand this 
image data is memorized by the primary memory 14and is again read from the 
primary memory 14. Nextthe color separation part 15 performs color separation 
processing which separates described image data into the data series for every 
color of R (red)G (green)and B (blue) from step #2 in step #4. After color 
separation processing by the above-mentioned color separation part 1 6 is 
performedthe pixel interpolation part 16G data which performed pixel interpolation 
in accordance with the pixel interpolation method which mentions later each pixel 
in the data series of G which color separation was carried out and was formed by 
step #5 the above-mentioned step #2 to G data shown with the pixel 
valuerespectively and in which pixel interpolation processing was performed is 



formedand pixel interpolation processing of G data is completed. 
[0018]Nextthe pixel interpolation part 16 receives R data in which each pixel in the 
data series of R obtained by the above-mentioned step #3 was shown with the 
pixel value in step #6respectivelyto the pixel value of each pixel of R in which data 
existsit can set at G data obtained by the above-mentioned step #5 — this — 
each color difference data Cr is computed by subtracting the pixel value of the 
pixel corresponding to each pixel of Rrespectivelyand Or data which consists of 
each color difference data Cr by step #7 is created. As opposed to B data which 
similarly the pixel interpolation part 16 showed each pixel in the data series of B 
obtained by the above-mentioned step #4 with the pixel value in step 
#8respectivelyto the pixel value of each pixel of B in which data existsit can set at 
G data obtained by the above-mentioned step #5 ~ this — each color difference 
data Cb is computed by subtracting the pixel value of the pixel corresponding to 
each pixel of Brespectivelyand Cb data which consists of each color difference 
data Cb by step #9 is created. 

[0019]Nextin step #10the pixel interpolation part 16 performs pixel interpolation by 
arithmetic average processing using the digital filter Q to Cr data created by the 
above-mentioned step #7and obtains Cr data by which pixel interpolation was 
carried out. Similarlyin step #11the pixel interpolation part 16 performs pixel 
interpolation by arithmetic average processing using the digital filter Q to Cb data 
created by the above-mentioned step #9and obtains Cb data by which pixel 
interpolation was carried out. In step #12G data obtained by the above-mentioned 
step #5 is added to Cr data obtained by the above-mentioned step #10Cr data is 
returned to R data by step #13and pixel interpolation processing of R data finishes 
the pixel interpolation part 16. Similarlyin step #14G data obtained by the above- 
mentioned step #5 is added to Cb data obtained by the above-mentioned step 
#11 Cb data is returned to B data by step #15and pixel interpolation processing of 
B data finishes the pixel interpolation part 16. 

[0020]Nextthe outline correction part 17 is step #16after it extracts the high 
frequency component of G data which performed pixel interpolation using a 
Laplacian filteris step #17 and imposes a predetermined gainfor exampleO.Son G 
data which extracted the high frequency component. Nextin step #18the outline 
correction part 17 adds the data obtained by step #17 to G data of step #5 which 
is the original datais step #19 and forms G data in which outline correction 
processing was performed. Thusafter performing outline correction processing of 
step #16 to step #19G data which each processing ended is outputted. 
[0021]Nextin step #20after the outline correction part 17 extracts the high 
frequency component of R data obtained by the above-mentioned step #13 using 
a Laplacian filterit is step #21 and imposes a predetermined gainfor exampleO.Son 
R data which extracted the high frequency component. Nextin step #22the outline 
correction part 17 adds the data obtained by step #21 to R data of step #13 which 
is the original datais step #23 and forms R data in which outline correction 
processing was performed. Thusafter performing outline correction processing of 
step #20 to step #23R data which each processing ended is outputted. 



[0022]Similarlyin step #24after the outline correction part 17 extracts the high 
frequency component of B data obtained by the above-mentioned step #15 using 
a Laplacian filterit is step #25 and imposes a predetermined gainfor exampleO.Son 
B data which extracted the high frequency component. Nextin step #26the outline 
correction part 1 7 adds the data obtained by step #25 to B data of step #1 5 which 
is the original datais step #27 and forms B data in which outline correction 
processing was performed. Thusafter performing outline correction processing of 
step #24 to step #27B data which each processing ended is outputted. 
[0023]Here drawing 4 is a figure showing the example of some [ in G data in which 
color separation processing was performed by step #2 of above-mentioned 
drawing 3 ] pixels. The pixel interpolation method in G data of step #5 of drawing 3 
by the pixel amendment part 16 is explained using drawing 4 . In drawing 
4G1G2G3and G4 shall show the pixel which exists from the firstshall interpolate 
the pixel GX between these each pixels G1-G4and call this pixel GX an 
interpolating picture element. The pixel G2 and the direction of G3 are made into 
the direction of Hfor examplea perpendicular directionand the pixel G1 and G4 
direction are made into the direction of Vfor examplea horizontal direction. 
[0024]The feature of the picture in the case of drawing 4 can be classified into 
following (a) - (d). 

I When G1-G4| is large and |G2-G3| is small (a) 

I When G1-G4| is small and |G2"G3| is large (b) 

I When both G1-G4| and |G2-G3| are large (c) 

I When both G1-G4| and |G2"G3| are small — (d) 

G1 in |G1-G4| and |G2-G3|G2G3and G4 show the pixel value of each pixels G1-G4. 
It is shown that the above (a) has the edge of a picture in accordance with the 
direction of Hand the above (b) has the edge of a picture in the direction of V. The 
above (c) has an angle of a picture in the interpolating picture element GXand it is 
shown that the above (d) is a small picture of luminance difference. 
[0025]The above (a) In - (d)at the time of (a). In order [ to which dignity of the 
pixel value in the pixel G1 and G4 is made smalland dignity of the pixel value in the 
pixel G2 and G3 is greatly made at the time of a pixel interpolation operationand 
the edge of a picture is reproduced at the time of (b) in order / reproducing the 
edge of a picture / to carry out ] to carry outAt the time of a pixel interpolation 
operationdignity of the pixel value in the pixel G1 and G4 is enlargedand dignity of 
the pixel value in the pixel G2 and G3 is made smalland it is good for the dignity of 
the pixel value in the pixels G1-G4 at the time of (c) or (d) to make it seldom 
establish a difference at the time of a pixel interpolation operation. 
[0026]From the above thingthe pixel value of the interpolating picture element GX 
is computed using following the (2) type. 
GX= {mx(G1+G4) +nx (G2+G3)} / {2x (m+n)} (2) 

In the above-mentioned (2) formulaG1-G4and GXThe pixel value in each pixels 
G1-G4 and the interpolating picture element GX is shownm is a preset value by 
which variable setting out is carried out according to the value of |G1-G4| which 
shows the inclination of G data of the direction of Vand n is a preset value by 



which variable setting out is carried out according to the value of |G2-G3| which 
shows the inclination of G data of the direction of H. That isthe above-mentioned 
preset values m and n are making the dignity of the pixel value of each pixels G1- 
G4. 

[0027]Nextthe setting method of the above-mentioned preset values m and n is 
explained. Drawing 5 is a figure showing the example of setting out of the above- 
mentioned preset value m. In drawing S at the time of the 0 <=|G1-G4|<= 
predetermined value pithe preset value m is set to 1 and the preset value m 
becomes fixed with the predetermined value ml at the time of the predetermined 
value q1 <=|G1-G4|<= predetermined value M. At the time of the predetermined 
value p1<|G1-G4|< predetermined value qlthe preset value m changes so that the 
above-mentioned predetermined value ml may be exceeded and it may be in 
inverse proportion to |G1-G4| in between less than one. The above-mentioned M 
will be set to M= lOOsupposing it is the maximum of |G1-G4| and |G2-G3|for 
examplethe ranges of image data are 0-100. As an examplethe above-mentioned 
predetermined value p1 is 35the above-mentioned predetermined value q1 is 
65and the above-mentioned predetermined value ml is 0.01. 
[0028] Drawing 6 is a figure showing the example of setting out of the above- 
mentioned preset value n. In drawing 6 at the time of the 0 <=|G2-G3|<= 
predetermined value p2the preset value n is set to 1 and the preset value n 
becomes fixed with the predetermined value n1 at the time of the predetermined 
value q2 <=|G2-G3|<= predetermined value M. At the time of the predetermined 
value p2<|G2-G3|< predetermined value q2the preset value n changes so that the 
above-mentioned predetermined value n1 may be exceeded and it may be in 
inverse proportion to |G2-G3| in between less than one. As an examplethe above- 
mentioned predetermined value p2 is 35the above-mentioned predetermined value 
q2 is 65and the above-mentioned predetermined value n1 is 0.01. 
[0029] Drawing 7 is the flow chart which showed the example of pixel interpolation 
processing of G data in the pixel interpolation part 16. By drawing 7t he 
interpolation method of the interpolating picture element GX in G data shown by 
above-mentioned drawing 4 is made into an exampleand is explained. It is step 
#51 after computing |G1-G4| which is the inclination of |G2-G3| which the pixel 
interpolation part 16 is step #50 firstand is the inclination of G data of the 
direction of Hand G data of the direction of V in drawing 7 and performing an 
inclination operationThe above-mentioned preset values m and n are computed 
from above-mentioned drawing 5 and drawing 6 and the preset values m and n are 
calculated. Nextthe pixel interpolation part 16 computes the pixel value of the 
interpolating picture element GX from the above-mentioned (2) formulaperforms a 
pixel interpolation operationinterpolates the interpolating picture element GXand 
ends this flow. Pixel interpolation processing of G data is completed by performing 
such pixel interpolation processing in other portions of all the of G data. 
[0030]By performing the above pixel interpolation processingsthe pixel value of the 
interpolating picture element GX in G data shown by above-mentioned drawing 9 is 
set to lOOand the pixel value of the interpolating picture element GX in G data 



shown by above-mentioned drawing 10 is set to 99.5. 

[0031] Although the inclination of G data was connputed in the above-mentioned 
Embodiment 1 using the pixel value of two pixels which sandwich the interpolating 
picture element GXThis invention may not be limited to thisand may compute 
average inclination using the pixel value of the pixel of the two-piece next door of 
the interpolating picture element GXor a three-piece next doorand the inclination 
of G data of the arbitrary 2-ways near interpolating picture element GX should 
just understand it. Although G data was made into the example and the pixel 
interpolation processing in the device of this invention was explained in 
Embodiment 1Also to R data and B datapixel interpolation processing in the pixel 
interpolating device of this invention may be performedand in this casesince it is 
the same as that of the pixel interpolation processing to the above-mentioned G 
datathat explanation is omitted. 

[0032]Thusthe pixel interpolating device in this Embodiment 1 According to each 
inclination of the pixel value of each pixel in a different 2-way in near interpolating 
picture element GXFrom it having been made to perform pixel interpolationas the 
dignity of the pixel value of an all directions-oriented pixel is changed and it was 
made to perform pixel interpolationfor exampleit was made for the dignity of the 
pixel value whose above-mentioned inclination is a pixel of a small direction to 
become large and the dignity of the pixel value which is a pixel of a direction with 
the above-mentioned large inclination became smalLAIso in the case where image 
data varies under the influence of a noise etc. in the image data of a Bayer array 
at the time of repetition photography of the same conditionsThe pixel value of the 
computed interpolating picture element cannot change a lotand the fault that the 
tune of picturessuch as shape of a gradienttoneand an edge partchanges 
extremely can be abolished. 
[0033] 

[Effect of the Invention]According to a pixel interpolating device and the pixel 
interpolation method for the same of this inventionaccording to each inclination of 
the pixel value of each pixel in the different direction of plurality provided in the 
circumference of the interpolating picture elementand a specifically different 2- 
waythe dignity of the pixel value of an all directions-oriented pixel is changed and 
it was made to perform pixel interpolation so that clearly from the above- 
mentioned explanation. For examplethe dignity of the pixel value which is each 
pixel of the uniform direction where inclination was computed so that it may be in 
inverse proportion to the inclination of this directionNamelyin the image data of a 
Bayer array since it was made to perform pixel interpolation as it was made for the 
dignity of the pixel value which is a pixel of a direction with the above-mentioned 
small inclination to become large and the dignity of the pixel value which is a pixel 
of a direction with the above-mentioned large inclination became smallWhen image 
data varies under the influence of a noise etc. at the time of repetition 
photography of the same conditionsthe pixel value of the computed interpolating 
picture element cannot change a lotand the fault that the tune of picturessuch as 



shape of a gradienttoneand an edge partchanges extremely can be abolished. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a perspective view showing the example of the digital camera 
which uses the pixel interpolating device in the embodiment of the invention 1 . 
[Drawing 2] It is a block diagram of an outline showing the example of the digital 
camera which uses the pixel interpolating device in the embodiment of the 
invention 1. 

[Drawing 3] It is a figure showing the example of a flow of processing of the image 
data in the digital camera shown by drawing 2 . 

[Drawing 4] It is a figure showing the example of some [ in G data in which color 
separation processing was performed ] pixels. 

[Drawing 5] It is a figure showing the example of setting out of the preset value m. 
[Drawing 6] It is a figure showing the example of setting out of the preset value n. 
[Drawing 7] It is the flow chart which showed the example of pixel interpolation 
processing of G data in the pixel interpolation part 16 shown by drawing 2 . 
[Drawing 8] It is a figure showing the example of some pixels of G data. 
[Drawing 9] It is a figure showing other examples of some pixels of G data. 
[Drawing 10] It is a figure showing the example of the pixel of the edge part in G 
data. 

[Description of Notations] 

1 Digital camera 

2 Shutter release 

3 CCD 

4 The lens for photography 

1 0 Shutter switch 

1 1 CPU 

1 2 Photographing optical system part 

1 3 A/D conversion part 

1 5 Color separation part 

1 6 Pixel interpolation part 

1 7 Outline correction part 

1 8 Memory card 



